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Abstract 
 
A central concept of this study is the virtuous circle. The core of our hypothesis is that the equality 
created by the welfare state is positively interrelated with social capital. Furthermore, we argue that a 
high level of social capital results in a high level of well-being and this results in support for public 
social policy. We collect indicators from developed OECD countries to describe public social policy 
inputs, inequality, social capital and well-being. The data cover the early 1990s, the turn of the 
millennium and the mid-2000s. In empirical analysis we use structural equation modelling (SEM), 
which casts doubt over the latest development. It seems that public inputs in social policy no longer 
diminish inequality as they did before and that increased well-being does not result in increased 
inputs. Finally, we look for explanations why the virtuous circle seems to fail lately. 
 
Keywords: Virtuous circle, welfare state, social sustainability, structural equation modelling, 
self-organizing maps. 
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1 Introduction 
 
According to the traditional view in economic policy, which is grounded in neoclassical economics, 
social policy and an extensive welfare state, acting as a hindrance to economic growth at the national 
level, undermine public well-being. This view grants that it may be morally incumbent on us to 
enact social policies to help those who find themselves in difficulty, but argues that the policies 
should remain as narrow in scope as possible so as not to erode the well-being that a well-
functioning economy produces. Also William Beveridge and other social policy thinkers who laid the 
conceptual foundations for the welfare state took the view that social policy should be formulated 
quite narrowly at the risk of destroying the will to work and the entrepreneurial spirit. Beveridge 
argued that no one had the right to more than basic subsistence (Beveridge 1942, 170). 
 
On the other hand, social policy and the welfare state, by empowering citizens and offering 
countercyclical benefits, have been seen as increasing economic prosperity and well-being. 
Describing the economic function of the welfare state, Pfaller, Gough and Therborn (1991, 2) 
summarize this point as follows: “[It] has fulfilled throughout the post-war years important 
functions for the system of capitalist production, for instance the efficient reproduction of 
manpower, the formation of human capital or the stabilization of demand.” 
 
All of the above lines of thought see economic growth as a key measure of the success of the welfare 
state. In this article we measure such success in terms of well-being. Selecting well-being, rather 
than economic growth, as the explanatory factor of welfare state success is supported by many 
economics textbooks. They define the purpose of economic activity as the fulfilment of human 
needs, which can usefully be taken as a synonym for well-being. Our choice is supported by several 
studies that indicate that the link between economic growth and well-being has loosened in the 
most prosperous countries. Well-being is construed as a goal and economic growth as a means to 
achieve it. The multidimensional nature of well-being has been emphasized in recent discourse (see 
for example Stiglitz et al. 2009). Recognizing this, we are using several indicators to describe well-
being. 
 
The most salient feature of this article is the virtuous-circle mechanism which we use to highlight 
the link between welfare state and well-being and which we seek to elaborate into a theory that 
describes the key features of the welfare state. The line of thought based on neoclassical economics 
which emphasizes the negative effects of the welfare state is built on a consistent theoretical 
foundation with many prominent proponents. By contrast, the view underscoring the positive facets 
of the welfare state has a much weaker theoretical basis. It appeals sometimes to the immediate well-
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being effects of the welfare states, sometimes to securing the educational level and health of the 
labour force, stabilizing demand, increasing social cohesion and such factors, but fails to offer a 
unifying theory. The virtuous circle, in our view, offers a fine basis for such a unifying theory. 
 
Thus, we start with a review of some central contributions to the subject of the virtuous circle. We 
then present our own hypothesis of the virtuous circle. Next we outline the statistical data, the states 
included in our analysis, and the welfare state typology which we have constructed using neural 
computation and self-organizing maps (SOM) and which we will be using later to analyse changes. 
Before presenting the estimation results we introduce the cross sectional and longitudinal structural 
models (SEM). The article ends with some remarks and a discussion about the possible reasons for 
the changes in the functioning of the virtuous circle among the developed welfare states. 
 
 
2 The virtuous circle in literature 
 
“Quite obviously a circular relationship between less poverty, more food, improved health and 
higher working capacity would sustain a cumulative process upward instead of downward.” 
(Myrdal 1957, 12.) 
 
A key concept of this study is the virtuous circle. We use it to refer to the propensity of actions with 
positive effects to function in a self-reinforcing manner. Though not always referred to as the virtuous 
circle, this idea has antecedents in the literature. Studying third-world poverty, Myrdal (1957) laid 
out a hypothesis of circular causation. He described the phenomenon of the vicious circle, where 
poverty produces morbidity, which engenders poverty. Myrdal discovered that the direction of 
causality could be reversed. This upward spiral is well represented in the dictum describing the 
American dream, according to which “nothing succeeds like success”. Yet the spiral can also lead 
downward: “Nothing fails like failure” (Myrdal 1957, 12). On the contribution of Gunnar Myrdal to 
the idea of Virtuous Circle or a (positive) circular causation of cumulative social processes, see 
Kettunen (1997). 
 
Kangas and Palme (2009) see the virtuous circle as being underpinned by certain institutional 
characteristics. According to them the uniform state structure in the Nordic countries, especially in 
Sweden, laid the groundwork for the flexible co-operation of the central and local governments, 
where the production of public services was based on decision-making at the local level. The 
possibility to participate in the local decision-making process strengthened the feeling of coherence 
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among citizens. This is the way in which the virtuous circle between democracy and social policy was 
shaped in the Nordic countries according Kangas and Palme. 
 
Castells and Himanen (2002) use Finland as an example of the Information Society with a virtuous 
circle of the information economy and welfare state at its core. The financial basis for the welfare 
state is created within sectors of the information economy. Public-sector education, health and 
social services guarantee a well-educated and healthy workforce, and because of this connection 
support for the welfare state is strong. While it was initially the case that the welfare state relied on 
the development of the information society, the globalization process has now led to a situation 
where it is social policy that creates the necessary preconditions for the development of the 
information society. 
 
Circular causation is also found in Rothstein and Uslaner (2005, 44), but in their construct it serves 
to create equality and general well-being. In the welfare state, an equal distribution of resources and 
opportunities leads to increasing general well-being, which contributes to the practice of a 
universalistic social policy, which strengthens generalized trust. Rothstein and Uslaner place the 
decrease in equality at the beginning of the chain of causation. 
 
Taking the Nordic countries as an example, Rothstein (2008) identified social capital as the central 
starting point to the circulation process. There existed, at the beginning, only a small amount of 
social capital. That was, however, enough to start the feedback process. From the starting point of a 
small amount of social capital a social policy with universal publicly financed benefits emerged, 
which then increased social capital so that in time it was possible to deepen and widen the existing 
public social benefits and services, which for their part strengthened social trust and so on. On the 
other hand, Rothstein and Uslaner considered it quite possible that the virtuous circle was set in 
motion by a universal social insurance system constructed at the upper levels of government. 
 
A current study by Robbins (2012) finds that there existed a positive reciprocal relationship between 
generalized trust and institutional quality. Based on structural equation modelling it appears that 
the connection is stronger from generalized trust to institutional quality than vice versa. “Therefore, 
since both processes mutually reinforce the other, getting out of a vicious circle of mutual distrust 
and into a virtuous circle of mutual trust may rest on top-down solutions, where policy makers 
enhance institutional performance that, in turn, stimulates generalized trust which creates an even 
more robust political-institutional system.” (Robbins 2012, 252–3.) In this process Robbins identifies 
three main attributes as promoting generalized trust: fairness and effectiveness, universal social 
provision and the degree of power-sharing capacity of political institutions.  
8 
 
Van Oorschot and Finsveen (2008) have constructed a circle where the factors affecting each other 
comprise both the differences in economic and cultural backgrounds and the differences in social 
capital. They assume that the welfare state affects economic and cultural characteristics separately 
by levelling off differences in each. The researchers investigated causal relations by analysing time 
series data. The results concerning causal relations remained uncertain partly because of the 
narrowness of the data.  
 
According to Dowling and Chin-Fang (2007) the principle of the virtuous circle has also been 
discovered in economic growth research, where increasing accumulation of human capital is related 
to the behaviour of the altruistic older generation. Inheritances left to descendants together with 
increasing longevity strengthen children’s motivation to seek greater educational attainment. Thus, 
expenditure on health, which leads to greater life expectancy, can produce a virtuous circle between 
economic growth, education and increasing life expectancy. The virtuous circle may emerge through 
trust exhibited towards other people. When there is more trust and social capital in a society, new 
possibilities are born, which creates an upward rising spiral akin to a virtuous circle of increasing 
flexibility and social cohesion. (Dowling and Chin-Fang 2007,169, 177, 277). 
 
In Ervasti (2001), one finds an example of a self-reinforcing process, where Ervasti tests the 
irreversibility theory reinforcing the legitimacy of the welfare state. According to this theory, an 
increasing adherence to the public sector leads to increasing support in the general population. An 
alternative to this is the saturation theory, according to which increasing well-being, by swelling the 
ranks of the middle class, will weaken support for the welfare state. Empirical calculations lent 
support to the first alternative.  
 
As we observed in discussing the idea proposed by Myrdal, circular causation has often been linked 
with mechanisms presumed to engender social inequality. Linking it to social capital, Bourdieu 
(1986) proposes that social capital is a resource that creates both economic and cultural capital. 
Given that, according to Bourdieu, the creation of social capital requires investments in economic 
and cultural capital, we find our circle of causation ready. Unlike such researchers as Robert 
Putnam, Bourdieu construes social capital as a resource which an individual uses for his own benefit 
in a race for status, power and money. Putnam (2000) sees social capital as benefiting the entire 
community. With Bourdieu, inequality comes into the picture with those having a high status in 
terms of economic and cultural capital being expected to seek to strengthen their status by means of 
social capital. Social capital consists in social relationships engendered by economic and cultural 
capital, which the person possessing them can exploit to his advantage. The virtuous circle is thus 
complete. At a low level, the circle acts in a detrimental way, leading to a social trap. Lin (2000) is 
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closely associated with Bourdieu’s thinking. In this theory concerning inequality, socioeconomic 
divergence is engendered by historical and institutional processes. Through the various forms of 
social capital, they serve to increase inequality. This leads to growing socioeconomic disparity and, 
in a circular causative fashion, to increasing inequality. 
 
 
3 Our theory of the virtuous circle 
 
The theory of a virtuous circle employed in this study combines the ideas presented above. We start 
off with the model of welfare production. The analysis flows from input factors through production 
processes to outputs and finally to outcomes. Designed by Hill and Bramley (1986), the model was 
adapted by Mitchell (1991) to the purposes of comparative welfare state study. Basically the model 
of welfare production is a linearly forward moving chain process with the public welfare inputs as 
an initial stage. These inputs are distributed to citizens in different ways and they may differ 
according to coverage and generosity. The outcomes of the process vary, examples being a decrease 
in poverty or inequality. The model of welfare production is presented schematically in figure 1. 
 
Figure 1. Schematic representation of the model of welfare production. 
 
 
 
Source: Modified from Figure 10.1 in Mitchell 1991, 156. 
 
 
The idea of a circle appears when we consider that the chain process not only begins and ends, but 
that after the last stage there will be a feedback effect to the input stage and the process begins all 
over again. 
 
Our point of departure is the welfare state’s promise to cover the risks of social deprivation and to 
guarantee the requirements for a successful life. Our hypothesis argues that the public social 
expenditure increases equality between people by covering risks and by equalizing opportunities 
and the income distribution. The core of our hypothesis is that the equality created by the welfare 
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state is positively interrelated with social capital. In turn, social capital is interrelated with the well-
being of the people. 
 
In other words our circle process contains four stages: (1) public social policy inputs, (2) inequality, 
(3) social capital and (4) well-being. Our theory of the virtuous circle proposes that social policy 
inputs reduce inequality, which strengthens social capital, which increases the population’s well-
being. If the population finds a social policy input to have increased their well-being, this input 
gains the population’s support. The virtuous circle is represented schematically in figure 2. 
 
Figure 2. The virtuous circle. 
 
 
 
 
4 Data 
 
In order to test empirically the idea of a virtuous circle, we have collected data from developed 
OECD countries on each of the four factors (public input, inequality, social capital and well-being) 
of the virtuous circle. Each factor is described by several indicators and the data covers three stages: 
the early 1990s, the turn of the millennium and the mid-2000s. The method of analysis is structural 
equation modelling (SEM). The data are presented in table 1. 
 
 
 
 
 
 
 
 
Increasing
inputs in 
public social 
policy
Decreasing
inequality
Increasing
social 
capital
Increasing
well-being
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Table 1. Latent variables and indicator variables, three cross sections (I, II, III). 
  
Latent variable Indicators 
 
Cross section 
I II III 
Welfare effort (social policy), x Decommodification X1 Y1 Z1 
Social services, % of GDP X2 Y2 Z2 
Social transfers, % of GDP X3 Y3 Z3 
Active labour market policy, % of GDP X4 Y4 Z4 
Inequality, y Income Gini Index   X6B   Y6B   Z6B 
Restrictions to freedom of choice X7 Y7 Z7 
Gender Development Index   X8B   Y8B   Z8B 
Human Poverty Index X9 Y9 Z9 
Social capital, z Generalized trust   X10   Y10   Z10 
Trust in institutions   X11   Y11  Z11 
Passive participation   X12   Y12   Z12 
Active participation   X13   Y13   Z13 
Well-being, g Life expectancy   X14   Y14   Z14 
Satisfaction with life   X15   Y15   Z15 
Education gross enrollment rate   X16   Y16   Z16 
GDP per capita (PPP)   X17   Y17   Z17 
 
The data comprises 23 welfare states: Australia, Austria, Belgium, Canada, Denmark, Finland, 
France, Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands, New 
Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom and the United States. 
In addition to individual country statistics, empirical data are drawn from subjective indicators 
constructed with data from the European Values Study (EVS) and the World Values Survey (WVS). 
In our choice of indicators we aimed at a universal approach where each latent variable is described 
by multifaceted attributes. The choice was constrained by the need to ensure at least a reasonably 
ample availability of data across the three time points and selected countries. Gaps in the data are 
relatively minor and accidental, accounting for about 9% of the total number of observations. 
Indicator-based data were obtained for all latent variables and for each of the countries included in 
the analysis. 
 
Described below, the indicator variables are grouped, as in Table 1, into four categories in 
accordance with the latent variables of the virtuous circle. The index of decommodification, our first 
indicator of welfare effort, refers to the level of income security afforded by pensions and sickness 
and disability benefits to persons outside the labour force and to the ratio of such benefits to 
earnings (Scruggs, 2006). Other indicators representing the welfare effort are the shares of welfare 
services, social transfers and the public expenditure on active labour market policies in GDP 
(OECD 2011a). 
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An indicator of inequality, the Gini index, measures inequality in terms of income (OECD 2011b). 
The degree of restrictions to freedom of choice indicates the share of the population who view their 
ability to influence the course of their lives and their job decision latitude as relatively limited 
(EVS/WVS). The Gender Development Index (GDI) measures differences between men and 
women in life expectancy, educational attainment, and quality of life. The Human Poverty Index 
(HPI) indicates the level of deprivation in developed countries. The index comprises four factors: 
the share of those who do not reach the age of 60 years, the functionally illiterate as a share of the 
population of working age, the long-term unemployed as a share of the population of working age, 
and the share of the population with an income less than 50 percent of the median income. 
(UNDP 1995, 1996, 1998, 2002, 2009.) 
  
The indicators of social capital (generalized trust, trust in institutions, passive participation, and 
active participation) were formulated on the basis of EVS/WVS data. Generalized trust indicates the 
trust among citizens, while trust in institutions shows the level of trust placed in four key 
institutions: police, parliament, civil servants and the court system. Passive and active participation 
are indicators of passive and active membership in a selection of 14 civic organizations. 
 
Indicators of well-being comprise life expectancy at birth (OECD 2010), satisfaction with life (the 
share of those satisfied with their lives is based on EVS/WVS data), education gross enrollment rate 
(the number of those in education as a ratio to those expected to be in education on account of their 
age), and GDP per capita at purchasing-power parity (UNDP 2011). The indicators of life 
expectancy, education and purchasing power are also included among the UNDP Human 
Development Indicators. 
 
Using this data we have constructed a welfare state typology. We approach here the classification 
and clustering of welfare states by means of a method consisting of an algorithm for large high-
dimensional data sets. This method, known as the Self-Organizing Map (SOM), is in the literature 
also referred to as the Kohonen map after its developer. (Kohonen 1982, 1990, 2001; Kaski and 
Kohonen 1995; Oja and Kaski 1999.) This neural network algorithm can cluster cases on a two-
dimensional output space. The central dependencies are represented on a two-dimensional grid. 
The learning is carried out by iterative regressions. The nodes of the map represent a model. Similar 
models move closer to each other while dissimilar models move away from each other as the 
iterations proceed. The Self-Organizing Map is applied here to classify the welfare state models 
according to the 16 indicators of the virtuous circle. The clusters are defined completely from data. 
We use the SOM-Ward clustering method, which combines the local ordering information of the 
map with Ward's classical hierarchical cluster algorithm. (For earlier applications, see Hagfors 2004 
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and Hagfors and Kajanoja 2010). In the clustering process five welfare state clusters are revealed. 
Some of them resemble the three–way regime typology of Esping-Andersen (1990). The contents of 
the clusters are presented in table 2 for each of the three cross sections. 
 
The first welfare state class is called Nordic, and it includes the four Nordic countries and the 
Netherlands. The group remained consistent, with Switzerland and Luxembourg beginning to join 
it in the mid-2000s. As for the corporative model group, New Zealand left it after the early 1990s, 
while in the residual group, the United Kingdom and Ireland were joined by the United States in the 
mid-2000s. Mediterranean countries clustered together with Japan and Australia at the beginning of 
the research period. The last class, which we call disparate, has changed most during the research 
period. We have also produced a bar chart for each new welfare state model. Charts represent the 
deviation from mean of all 16 indicators and three cross sections. The charts are presented as 
appendix figures 1 to 5. 
 
Table 2. Welfare state types in the early 1990s, the turn of millennium and the mid-2000s. 
 
 
Early 1990s Turn of millennium Mid-2000s 
Nordic Denmark Denmark Denmark 
Finland Finland Finland 
Sweden Sweden Sweden 
Norway Norway Norway 
Netherlands Netherlands Netherlands 
  
Switzerland 
  
Luxembourg 
Corporative Germany Germany Germany 
Austria Austria Austria 
Belgium Belgium Belgium 
France France France 
New Zealand 
  Residual UK UK UK 
Ireland Ireland Ireland 
 
New Zealand USA 
Mediterranean  Italy Italy Italy 
Spain Spain Spain 
Portugal Portugal Portugal 
Greece Greece Greece 
Japan Japan Japan 
Disparate 
 
 
 
Iceland Iceland Iceland 
Canada Canada Canada 
Switzerland Switzerland Australia 
Luxembourg Luxembourg New Zealand 
USA USA 
 
 
Australia 
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5 Models and estimation 
 
Next we proceed by defining two types of SEM models. (For details about structural equation 
models, see Byrne 2001 and Maruyama 1998). The first or rather the first two models are non-
recursive, which means that one of the variables has an (indirect) effect on itself. In the path 
diagram it is possible to start at some variable and, by following a path of single-headed arrows, 
return to the original variable. The second type of model is recursive, which means that it is not 
possible to return to the original variable following a path of single-headed arrows in the path 
diagram. Each latent variable has four indicators according to table 1. The latent variables are 
defined using the four indicator variables in a confirmatory factor analysis. When dealing with a 
simultaneous non-recursive model, the stability of the model is a necessary condition for a solution 
to exist. The coefficients must fulfil a set of stability conditions which are analysed by means of a 
stability index. For the non-recursive model the condition for convergence in the iterative process is 
for the stability index to have values between –1 and +1. For the first cross section the stability index 
was 0.069 and for the third cross section the value was 0.452. The main interest is on the 
standardized regression coefficients between the latent variables, which are presented in tables 3 and 
4. We have estimated the non-recursive model for the middle cross section too, but we do not 
present here the results due to space constraints. We can draw some general conclusions from tables 
3 and 4. It looks like the signs of the coefficients are consistent with the virtuous circle hypothesis. 
 
Table 3. Non-recursive model. Early 1990s. 
 
Early 1990s Estimate S.E. C.R. P 
Standardized 
weights 
Squared multiple 
correlations 
Inequality ← Effort 0.000 0.002 –0.042 .966 –0.020 0.010 
Social capital ← Inequality –67.110 840.762 –0.080 .936 –0.780 0.612 
Well-being ← Social capital 3.344 0.436 7.667 *** 0.983 0.967 
Effort ← Well-being 0.295 0.342 0.865 .387 0.307 0.103 
 
 
Table 4. Non-recursive model. Mid-2000s. 
 
Mid-2000s  Estimate S.E. C.R. P 
Standardized 
weights 
Squared multiple 
correlations 
Inequality ← Effort –0.003 0.005 –0.560 0.575 –0.341 0.416 
Social capital ← Inequality –3.170 1.386 –2.287 0.022 –0.812 0.775 
Well-being ← Social capital 52.964 23.742 2.231 0.026 0.771 0.732 
Effort ← Well-being 0.454 0.042 10.778 *** 0.956 0.944 
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For the first two steps the sign of the coefficients is negative, especially in the last cross section in 
table 4. The effect of social capital on well-being and that of well-being on social effort are both 
positive. It seems that the cross-section estimations strengthen the hypothesis of the functioning of 
the virtuous circle. While the maintaining assumption in the structural model estimations is that the 
model is correctly defined, the evidence lies when it comes to the significance of single regressions. 
It seems that the model of the mid-2000s performs better. In the first cross section only the 
regression weight between social capital and well-being was statistically significant. On the other 
hand, the regression weights of the mid-2000s were satisfactorily significant, except for the 
coefficient of the first step. In explaining the total variation of the latent variables, the multiple 
correlations of the early-1990s model were poor for inequality and welfare effort, tolerable for social 
capital, and good for well-being. In the mid-2000s the multiple correlations have changed so that 
the explanatory power for the variation of inequality and welfare effort has clearly increased. 
 
In figure 3 we have the recursive model of three time points and two periods, which is the minimum 
requirement for the evaluation of causal relations. The ellipses are latent variables and the 
unidirectional arrows between latent variables represent regressions, as they did before. Arrows 
drawn from one period to the same latent variable in the following period represent autocorrelation 
effects. The rectangular boxes are indicator variables of each latent variable, and if we turn the 
model figure upwards, the spiral structure of the model is revealed. Because there are no loops in 
this system, the solution will always exist. The estimation result is presented in figure 3, and the 
regression equation parameters in table 5. If we look at table 5, we can notice some clear differences 
to the nonparametric model. The effect of welfare effort on inequality was negative in the first 
period, like the virtuous circle hypothesis assumes. In the second period the situation has changed. 
Now the coefficient has a positive sign, which means that inequality and effort no longer have a 
reverse relation. The effect of inequality on social capital is stronger in the second period, which 
corresponds to our virtuous circle hypothesis. This conclusion is obvious also with regard to social 
capital and well-being. However, the last step of the virtuous circle does not behave according to the 
hypothesis. The effect of the latent variable well-being, which we have defined with four indicators, 
does not lead to increased welfare effort, which we have also defined with four indicators. We try to 
test and give explanations for these changes at the end of this article. Next we make some 
observations about the estimated equations of the recursive model. 
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Figure 3. Longitudinal recursive model. 
 
 
Generally the autocorrelation effects, i.e. the effect of the previous value of the latent variable on the 
next value, are statistically significant. The significance of the other coefficients of the first period is 
weak, but in the second period the coefficients of key variables are more efficient. The multiple 
correlations in the first period indicate a strong explanatory power of the regression model in terms 
of the variation of well-being and welfare effort. This configuration prevails also in the second 
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period. The estimation of the recursive model seems to be in some contradiction to the results of the 
non-recursive case, but the former allows us to test the causal relations between the latent variables. 
 
Table 5. Longitudinal recursive model. 
 
Estimate S.E. C.R. P 
Standardized 
weights 
Squared 
multiple 
correlations 
x2 ← x1 18.038 14.161 1.274 0.203 0.979  
y2 ← x1 –1.952 1.786 –1.093 0.274 –0.410 0.421 
y2 ← y1 27.602 304.164 0.091 0.928 0.503  
z2 ← y1 0.498 11.474 0.043 0.965 0.012 0.040 
z2 ← z1 –1.663 4.036 –0.412 0.680 –0.200  
g2 ← z1 28.765 59.301 0.485 0.628 0.587 0.972 
g2 ← g1 0.956 0.149 6.401 *** 0.792  
x2 ← g1 –0.046 0.070 –0.660 0.509 –0.045 0.961 
x3 ← x2 1.026 0.083 12.387 *** 0.969  
y3 ← x2 0.030 0.049 0.603 0.546 0.126 0.302 
y3 ← y2 0.535 0.220 2.437 0.015 0.588  
z3 ← y2 –0.166 0.240 –0.693 0.488 –0.213 0.050 
z3 ← z2 0.068 0.302 0.225 0.822 0.068  
g3 ← z2 3.694 0.541 6.824 *** 0.646 0.971 
x3 ← g2 –0.119 0.062 –1.928 0.054 –0.133 0.966 
g3 ← g2 0.801 0.122 6.563 *** 0.824  
 
 
6 Remarks and discussion 
 
From separate cross-section models we could conclude that the virtuous circle functions well during 
the time period that we are studying. However, the results of the empirical estimation of the 
recursive model presented above give strong support for the conclusion that social policy inputs 
have lost the capacity to decrease inequality in the second period. Another conclusion is that the 
subjective well-being of citizens no longer leads to increased social inputs according to the virtuous 
circle hypothesis. We have tested the equality of path coefficients of the two periods by setting 
equality restrictions on the first and fourth steps in the recursive model. After the re-estimation of 
the model the difference between the original and restricted log likelihood functions was used in a 
χ2–test, and the hypothesis of the equality of effects was rejected. (The value of the function of log 
likelihood for the basic model was 9278.94. For the first-step equality-restricted model it was 
9285.52 and for the fourth-step equality-restricted model 9555.15. Both equality restrictions were 
rejected at the 5% significance level and 2 degrees of freedom. However, at the 1% level the first 
restriction could not be rejected).The conclusion is that the effects between the two periods have 
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changed, the effect of well-being on social inputs particularly so. Now the interesting question is, 
can we find an acceptable explanation for this development? 
 
 
6.1 Social effort and inequality 
 
Let us look first at the paths from social effort or input to inequality. In the structural equation part 
of the recursive model the regression coefficient for the first period was –0.41. In the second period 
the value was 0.13. Of key importance here are of course the changes in the corresponding indicator 
variables. We can have a closer look at them in appendix figures 1–5.  
 
The estimation results above are at the aggregate level, but the changes are, of course, country 
specific. In order to see the effects of changes in country groups we use the welfare state typology 
which we constructed earlier using Kohonen self-organizing maps. There is a bar diagram for each 
of the five welfare state types. In appendix figures 1–5 the bars represent the deviation from mean 
for all three cross sections and we can observe some trends in different welfare state types. In 
appendix figure 1 all four indicators of social effort in Nordic welfare states have decreased, though 
all except social transfers are still above the mean. On the other hand, development in the 
corporative states has been in the other direction, with the indicators still remaining above the 
mean. In the residual countries the development is mixed and below the mean, while in the 
Mediterranean countries there has been an increase in all indicator variables, especially social 
transfers. In the Disparate countries the trend is decreasing. Unusually in view of the steps taken to 
reduce social efforts the trend in inequality indicators has been decreasing in the Nordic countries, 
except for income inequality, which has increased toward the mean level. In the Corporative 
countries the development has been non-positive and somewhat controversy in the Residual 
countries. No big changes occurred in the Mediterranean countries, except in HPI, which casts 
doubt over the construction of that indicator in the basic data. 
 
We made a separate regression analysis, where the welfare effort indicators were used as explanatory 
variables to the inequality indicators. We found that the coefficient of decommodification index 
changed most between the two periods studied. At the same time we found, in a separate 
confirmative factor analysis that the weights of the indicators of the welfare effort did not change 
between the two periods. From this we conclude that the diminished effect of the social effort on 
inequality can be explained by changes in decommodification, which can be observed especially in 
the social policy of the Nordic countries. The changes in the politics of social risk assessment and 
administration are reflected in the changing roles of the public and private pillars of social 
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protection. See Sorsa (2011). This inevitably leads to increasing inequality but does not necessary 
affect people´s satisfaction with life. 
 
One central question is to what extent the changes in inequality can be attributed to policy actions 
or to factors less influenced by policy makers. At the population level the redistributive properties of 
taxes and benefits are difficult to estimate, since market incomes and populations change at the 
same time as tax and benefit policy, so that a tax-benefit system can become more or less 
redistributive even if the policy remains unchanged. (Immervoll and Richardson 2011, 8.) The 
redistributive effect of taxes and benefits may increase even if inequality increases provided the 
inherited dispersion of market income is growing fast. (Atkinson 2000; Tanninen and Tuomala 
2001.) On average, three quarters of the reduction in inequality in the OECD countries is due to 
cash transfers like pensions and unemployment benefits and one quarter to taxation, but there are 
large differences across the countries. (OECD 2012) Tax and transfer systems reduce overall income 
inequality in all countries. Here we summarize some general factors which are likely to dampen the 
decreasing effect of social and fiscal policy on inequality. 
 
– The principle of diminishing marginal utility can be observed in social policy. In the 1960s 
and 70s, an investment in social, health and educational policy produced a greater increase 
in well-being and equality than a corresponding investment does today. 
 
– Changes in the structure of taxation may explain some of the weakening of the relation 
between social policy inputs and inequality. For example, taxation changes implemented in 
Finland, like the changes in progressivity and widening of the tax base in the timeframe 
between the 1990s and the early 2000s, have substantially weakened the effect that taxation 
has in decreasing income disparity. This is evident in all Nordic countries except Denmark. 
(OECD 2008.) Social policy is today financed with taxes that do not reduce income 
differences to the extent they did before. 
 
– In most countries family benefits are universal or means-tested and involve more 
redistribution across individuals than pensions and unemployment benefits, which are 
insurance based and aim to preserve the past income level. Earnings-related pensions now 
make up a much larger share of overall social expenditure than before. (OECD 2012). 
 
– The rate of unemployment surpasses the level seen before the 1990s economic depression, 
with the result that the share of unemployment provision in social expenditure has 
increased. Unemployment benefits are less redistributive than many other transfers, so that 
the increase in unemployment spending is not a sign of greater equality. Rather, it represents 
an effort to moderate the growth in inequality due to rising unemployment. The 
redistributive effect of cash transfers fell in Finland and Ireland but increased in Germany 
and Italy. (OECD 2008.)  
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Income inequality increased in most developed countries during the 1990s and 2000s. An analysis 
of the welfare state regimes outlined in our data indicates that income inequality increased in the 
Nordic countries, but that on other indicators of inequality, the Nordic countries achieved the 
greatest increase in equality during the latter part of the period under review. Yet at the same time, 
they saw the greatest decrease in the welfare effort. A possible explanation for this is that the 
traditionally high level of welfare effort seen in the Nordic countries continues to produce an 
increase in equality on other indicators of inequality, for example the share of those who experience 
constrained personal autonomy, the share of the economically disadvantaged, and the equality 
between men and women. Perhaps the strong social policy legacy of the Nordic countries ensures 
that freedom of choice continues to improve the population share of disadvantaged groups to 
decline and gender equality to strengthen even as income disparity has started to increase. Perhaps, 
too, inputs in social policy have a lag effect that only produces changes in non-income indicators of 
inequality and indicators of social capital over the long term. Still, perhaps our theory of the 
virtuous circle is vindicated, and inputs in social policy are discovered to affect income differences 
over the short term but our other measures of inequality over the long term only. Assuming this to 
be the case, it is possible to make the projection that the trend towards greater equality could, in the 
case of the Nordic countries, in time level off, bringing with it not only greater income inequality 
but also other effects. 
 
 
6.2 Well-being and social policy inputs 
 
A second remarkable change occurred in the path from well-being to social policy inputs. In the 
recursive model the regression parameter was –0.05 in the first period and –0.13 in the second. We 
can again turn to appendix figures 1–5 for a look at the changes in different welfare state types. We 
are now interested in the latent variables well-being and social effort. In the Nordic countries the 
indicators of well-being have mainly increased, most especially satisfaction with life and GDP per 
capita. In the Corporative countries we can see no remarkable changes, but in the Residual countries 
the indicators have decreased in spite of a growth in relative GDP across all countries. In the 
Mediterranean and Disparate countries the indicators of well-being have remained relatively 
unchanged in spite of the decreasing level of relative GDP.  
 
What effects might these changes in well-being have on the social effort? In order to discover this 
we made separate regressions where we explained changes in the indicators of social effort by 
reference to the indicators of well-being. According to the regression coefficients the effect of life 
expectancy has mainly decreased as has the effect of satisfaction with life. The coefficient of GDP 
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has decreased in the case of all indicators. We performed a confirmatory factor analysis on the latent 
variable social effort and found the weights of the well-being indicators to change so that the partial 
effect of expected life time decreased, the effect of life satisfaction increased, the enrollment rate 
decreased, and the effect of GDP decreased most of all.  
 
In the last step of the virtuous circle the social effort is supposed to be positively affected by public 
opinion. In an interesting article Kenworthy (2009) suggests a reason for skepticism about this 
inference, though he suspects that public opinion does have some impact on social policy 
programmes and expenditures. According to Kenworthy the cross-section results about the positive 
relation are unable to reveal the direction of causation. In order to do this, he analyses the 
longitudinal patterns within countries and concludes that there are various time lags in different 
countries. He finds, in the majority of countries, a negative relation between public support and 
social expenditures. For some countries public preference for social expenditures increased at the 
end of the research period. For some countries the reverse happened. The changes can be explained 
by other factors, such as, in the case of Germany, a downward trend of public support for social 
programme generosity and an increase in public expenditures due to unification with the East. 
Similarly in Sweden public support increased while public social expenditures decreased at the end 
of 1990s because of a fall in unemployment and the scaling back of unemployment benefits and 
active labour market policies. The reversal of expansive welfare state policies that occurred under 
the administrations of Ronald Reagan and Margaret Thatcher has received much attention in the 
debate. There was a shift in the thinking of the economic policy elites towards views emphasizing 
the unfavourable facets of the welfare state and of social policy. This appears to have outweighed the 
increasing public support for the welfare state and for social policy. 
 
The shift can be explained by reference to the state leadership's need to enjoy the trust not only of 
the public but also of market actors, whose role has become more prominent in consequence of the 
deregulation of capital markets and increasing government indebtedness. Recent events show that 
governments and economic policy elites are more likely, in situations such as this, to give priority to 
retaining the trust of market actors and to slash public spending. 
 
It is easy to join the conclusion of Kenworthy that there are other factors besides public opinion 
which could have acted as obstacles to welfare state retrenchment. Population aging and a 
corresponding increase in pension and health care expenditures as well as pressures for 
expenditures in support of work-family balance may be among the factors behind the changes on 
the last step of our virtuous circle. 
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The reason behind the malfunctioning of the virtuous circle at the first and fourth steps of the 
second period is difficult to locate because of the differing behaviour of the individual states, the 
country groups and the countries as a whole. Our analysis draws attention to the role of lagged 
effects. In order to identify such effects, we would need longer time series than those we currently 
have at our disposal. Yet at the same time, our analysis points up the importance not only of the 
extent of social policy but its content and funding. It is possible that changes in the content and 
funding of social policy are relevant to the functioning of the virtuous circle. This is important, 
because we may be witnessing the onset of a vicious circle leading to greater inequality and weaker 
social capital, which in turn may undermine social progress. 
 
 
References 
 
Atkinson A. Increased income inequality in OECD countries and the redistributive impact of the government budget. 
Helsinki: UNU World Institute for Development Economics Research, Working papers 202, 2000. 
 
Beveridge W. Social insurance and allied services. London: His Majesty’s Stationery Office, 1942. 
 
Bordieu P. The forms of capital. In: Richardson J, ed. Handbook of theory and research for the sociology of education. 
Connecticut: Greenwood Press, 1986: 241–258. 
 
Byrne B. Structural equation modeling with AMOS. London: Lawrence Erlbaum Associates, 2001. 
 
Castells M, Himanen P. The information society and the welfare state. Oxford: Oxford University Press, 2002.  
 
Dowling J, Chin-Fang Y. Modern developments in behavioral economics. Social science perspectives on choice and 
decision making. London: World Scientific Publishing, 2007. 
 
Ervasti H. Class, individualism and the Finnish welfare state. Journal of European Social Policy 2001; 11(1): 9–23. 
 
Esping-Andersen G. The three worlds of welfare capitalism. Cambridge: Polity Press, 1990. 
 
Hagfors R. Essays on the structure of social protection financing. Helsinki: The Social Insurance Institution of Finland, 
Studies in social security and health 74, 2004. 
 
Hagfors R, Kajanoja J. Welfare states and social sustainability. An application of SEM and SOM in a virtuous circle 
environment. Helsinki: The Social Insurance Institution of Finland, Online working papers 15, 2010. 
 
Hill M, Bramley G. Analysing social policy. Oxford: Basil Blackwell, 1986. 
 
23 
 
Immervoll H, Richardson L. Redistribution policy and inequality reduction in OECD countries. What has changed in two 
decades? Paris: OECD, Social, Employment and Migration Working Papers 122, 2011. Available at: 
http://dx.doi.org/10.1787/5kg5dlkhjq0x-en. 
 
Kangas O, Palme J. Making social policy work for economic development. The Nordic experience. International Journal 
of Social Welfare 2009; 18, 62–72. 
 
Kaski S, Kohonen T. Structures of welfare and poverty in the world discovered by the self-organizing map. Espoo: 
Helsinki University of Technology, Technical report A 24, 1995. 
 
Kenworthy L. The effect of public opinion on social policy generosity. Socio-Economic Review 2009; 7(4): 727–740. 
 
Kettunen P. The society of virtuous circles. In Kettunen P, ed. Models, modernity and the myrdals. Helsinki: Renvall 
Institute Publications, 1997: 153–173. 
 
Kohonen T. Self-organized formation of topologically correct feature maps. Biological Cybernetics 1982; 43: 59–69. 
 
Kohonen T. The self-organizing map. Proceedings of the IEEE 1990; 78(9): 1464–1480. 
 
Kohonen T. Self-organizing maps. Berlin: Springer, 2001. 
 
Lin Y-Y. Inequality in social capital. Contemporary sociology 2000; 29(6): 785–795. 
 
Maruyama G. Basics of Structural Equation Modelling. California: SAGE Publications, 1998.  
 
Mitchell D. Income transfers in ten welfare states. Aldershot: Avebury, 1991. 
 
Myrdal G. Rich lands and poor. The road to world prosperity. New York: Harper & Brothers, 1957. 
 
OECD. Growing unequal? Income distribution and poverty in OECD countries. Paris: OECD, 2008. Available at: 
http://www.oecd.org/els/soc/41527936.pdf. 
 
OECD. Factbook 2010: Economic, environmental and social statistics. Paris: OECD, 2010. Available at: 
http://dx.doi.org/10.1787/826605861805. Accessed 02.04.2011. 
 
OECD. Social expenditure statistics. Paris: OECD, 2011a. Available at: 
http://stats.oecd.org/BrandedView.aspx?oecd_bv_id=socx-data-en&doi=data-00199-en. Accessed 30.03.2011. 
 
OECD. Social and welfare statistics. Paris: OECD, 2011b. Available at: 
http://stats.oecd.org/BrandedView.aspx?oecd_bv_id=socwel-data-en&doi=data-00654-en. Accessed 02.04.2011.  
 
OECD. Income inequality and growth. The role of taxes and transfers. Paris: OECD, OECD Economics Department Policy 
Notes 9, 2012.  
 
24 
 
Oja E, Kaski S, eds. Kohonen maps. Amsterdam: Elsevier Science, 1999. 
 
Pfaller A, Gough I, Thernborn G, eds. Can the welfare state compete? A comparative study of five advanced capitalist 
countries. London: McMillan, 1991. 
 
Putnam R. Bowling alone. The collapse and revival of American community. New York: Simon & Schuster, 2000. 
 
Robbins B. Institutional quality and general trust. A nonrecursive causal model. Social Indicators Research 2012; 107: 
235–258. 
 
Rothstein B. Is the universal welfare state a cause or an effect of social capital? Gothenburg: The Quality of Government 
Institute, QoG Working Paper Series 16, 2008. 
 
Rothstein B, Uslaner E. All for all. Equality, corruption, and social trust. World Politics 2005; 58(1): 41–72. 
 
Scruggs L. Comparative welfare entitlements dataset. Generosity index. Appendix: Decommodification Indices. 2006. 
Available at: http://sp.uconn.edu/~scruggs.  
 
Sorsa V-P. Introduction. In: Sorsa V-P, ed. Rethinking social risk in the Nordics. Brussels: Foundation for European 
Progressive Studies, 2011: 11–40. 
 
Stiglitz J, Sen A, Fitoussi J-P. Report by the commission on the measurement of economic performance and social 
progress. 2009. Available at: www.stiglitz-sen-fitoussi.fr. 
 
Tanninen H, Tuomala M. Inherent inequality and the extent of redistribution in OECD countries. Tampere: University of 
Tampere, Tampere Economic Working Papers 7, 2001. Available at: 
http://tampub.uta.fi/bitstream/handle/10024/65318/wp7-2001.pdf?sequence=1 
 
van Oorschot W, Finsveen E. The welfare state and social capital inequality. Paper presented at the RC19 Annual 
Conference "The Future of Social Citizenship", SOFI, Stockholm, 4–6 September 2008. 
 
UNDP. Human development report. New York: Oxford University Press, 1995. Available at: 
http://hdr.undp.org/en/reports/global. 
  
UNDP. Human development report. New York: Oxford University Press, 1996. Available at: 
http://hdr.undp.org/en/reports/global.  
 
UNDP. Human Development Report. New York: Oxford University Press, 1998. Available at: 
http://hdr.undp.org/en/reports/global.  
 
UNDP. Human Development Report. New York: Oxford University Press, 2002. Available at: 
http://hdr.undp.org/en/reports/global.  
 
25 
 
UNDP. Human development report. New York: Palgrave MacMillan, 2009. Available at: 
http://hdr.undp.org/en/reports/global.  
 
UNDP. International human development indicators database. 2011. Available at: 
http://hdrstats.undp.org/en/tables/default.html. 
  
26 
 
Appendices 
 
Appendix figure 1. The indicator variables in Nordic welfare states. Deviation from mean, %. 
 
 
 
 
Appendix figure 2. The indicator variables in Corporative welfare states. Deviation from mean, %. 
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Appendix figure 3. The indicator variables in Residual welfare states. Deviation from mean, %. 
 
 
 
 
Appendix figure 4. The indicator variables in Mediterranean welfare states. Deviation from mean, %. 
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Appendix figure 5. The indicator variables in Disparate welfare states. Deviation from mean, %. 
 
 
 
 
 
 
 
